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Abstract of JP927271 5 

PROBLEM TO BE SOLVED: To obtain a (meth)acrylic polymer into the terminals of which alkenyl 
groups are introduced through only C-C bonds in a high ratio by reacting a (meth)acrylic polymer 
having a specified terminal structure with an organometallic compound having an alkenyl group. 
SOLUTION: This invention provides a (meth)acrylic polymer having a terminal represented by formula I 
(R<1> is hydrogen or methyl; R<2> is a 1-20C alkyl, an aryl or an aralkyl; and R<3> , R<4> and R<5> 
are each hydrogen, a 1-1 0C alkyl, an aryl or an aralkyl). This polymer is produced by preparing a 
(meth)acrylic polymer having a terminal structure represented by formula II (R<1> and R<2> are each 
as defined above; and X is chlorine, bromine or iodine) by a polymerization process comprising using 
an organohalogen compound or a halogenated surfonyl compound as the initiator and using a metal 
complex having group 8, 9, 10 or 11 element in the periodic table as the central atom as the catalyst 
and reacting the prepared polymer with an organometallic compound having an alkenyl group. 
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(54) ALKENYL-TERM1NATED (METH)ACRYLIC POLYMER AND ITS PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a (meth)acrylic 
polymer into the terminals of which alkenyl groups are 
introduced through only C-C bonds in a high ratio by 
reacting a (meth)acrylic polymer having a specified 
terminal structure with an organometallic compound 
having an alkenyl group. 

SOLUTION: This invention provides a (metrOacrylic 
polymer having a terminal represented by formula I (R1 
is hydrogen or methyl; R2 is a 1-20C alkyl, an aryl or an 
aralkyl; and R3, R4 and R5 are each hydrogen, a 1-1 OC 
alkyl an aryl or an aralkyl). This polymer is produced by 
preparing a (meth)acrylic polymer having a terminal 
structure represented by formula II (R1 and R2 are each 
as defined above; and X is chlorine, bromine or iodine) by 
a polymerization process comprising using an 
organohalogen compound or a halogenated surfonyl 
compound as the initiator and using a metal complex 
having group 8, 9, 10 or 11 element in the period.c table 
as the central atom as the catalyst and reacting the 

Prepared polymer with an organometallic compound having an alkenyl group 
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[Translation done.) 



CLAIMS — 

fc^O Th. .<«0c po*™ which has the end shwn by tho jener»l fwmula <H_«.X 

R-R' 

-CH.-C C-C-CH. O) 

C R 4 

^ - -* b« .-10. «,-y.^«. 

tC. a TW — ^^^^^ ".^^^^^ 

manufactures the acrylic polymer whwh has the forTnula 2 with the polymerization 

tFormulB 2] 
R l 

-CH.-C-X (2) 
CO* R* 

general formula 3. 
[Formula 3] 
R» R' 

H, C-C-C-Sn CR' > i 
R* 

(R3 R4 and R5 are the same as the above amen, a formula ) R6 is the a«M group, aryl group, or 



C3) 
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i caused by the uu of this translation. 



..This document ha, been trensiatad by computer. So the tn^«~n may 



not reflect the original 



2****^how5 the word which can not be trended. 
3> the drawls, any words ere not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

an skerry* radical (metal and this polymer, and thw polymer. 

former many, it is not easy to nWactur e th^ jr^^na ^.ch 
» •^"t^TS obtained^^dwin transfer a*nt must b. certainly used For .n 

.est s£ «** ^ _ - . p**- 

chain frame. 

Sr^Ls) to be Solved by the Invention] The technical problem of this invention is offering the 
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acrybc (met,) polymer which the -fccnyi r^dicaTs is Produced «nto ^J^j£ JV^£" 

.Tcompared with the conventional '•^^ ^ <^ Tl^l^n^^Z 
^^Zrbon-^rhcn bonding through a hctero atom. *s manufacturing method, and the 

hsrdenabaity constituent using them. 

F^am for Solving the Problem] It is the ecryEc pdymer which ha. 

^^Srnct,) polymer which an akenyl radical combine, with a chain end only by 
S^^dXby the genera, formub 1 through a hetero atom Oneta). 

[0008] 
[Formula 4] 

R' R' R* 

-CH, -C C-C-CH, (O 

C R* 

R* 

same at hydrogen or the atkyl group of carbon rajmbers l iu. on my, v <~+>. 

y, mt ^ Do)vmer ha, «n olkenyl radical at the end (meta) manufactures the acrylic 

organocnetaUic compound which has an afcenyl radical react further. 
[0009] 
[Formula 5] 
R* 

-CH--C-X (2) 
CO, R* 

-■CrrT,^^^^^ 

formula 3 is mentioned. 
[0010] 
[Formula 6] 
R k R s 

Ht Ce=C -C-Sn OR' > » €»> 
R* 

(R3 R4. and R5 are the same as the above among a formula.) R6 is the «M group, aryl group, or 
(A) end (meta). 
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with the end of a polymer only by carbon-carbon bonding through a hetero atom. 

[0012] 

[Formula 7] 

R' R» R* 

-CH. -C— C-C-CH. CI) 
I I 
C R 
O, 



same at hydrogen or the alkyl group of carbon numbers l iu. an ary gr w 

ZZZlrt ll R3 R4 and R5 of the <Wn« of hydro! en are oWabta. 
^ S^^fof^c^ the r«. of ^™ of^a^ra^to^end. 

organometaflie compound which has en alkenyl radical react further. 
[0016] 
[Formula 8] 
R' 

-CH. -C-X (2) 
CO* R* 

iLJ ^ o t+~ .CVvJ ffrouo of carbon numbers 1-20. an eryl group 

(For hydrogen or a methyl group, and 92 the ^J^^ar^^TTchlorine. a bromine, or iodine) 
or an erafcyl radical, and X .re [ the ms*de of a f omurfajmd Rl j « (TEROGEN) 
In the poKmcnzauon which use. a halogenide for "r*"\^"£T^ l £ appV^ch 
a, . manufacturin, method of the acrylic pohrmer h« M. ^^J^, 
using a carbon tetrachloride, cartoon tetrabrom.de. a ^^encch^^ ^ 
„ tr j. u , ed However ft is also difTvcult to introduce a halogen into both ends cww™* 
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[Formula 9] if it illustrates concretely. 
O...P-X-CH.-C.H.-CHI-X s 



CH, 

I 

-X-CH-C H, 



-CH-X , 



CH* 

-x-c-c. 

I 

CHs 



CH> 

I 

-c-x 

CH» 



H 

X-C- (CH, ) . 
CO* R 



H 
I 

-f-X. 
CO* R 



CH, CH* 
X-C- (CH, ) . -C-X , 
CO* R CO* R 



H 

X-C- (CH> ) . 
I 

COR 



H 

-i-x 

t 

COR 



cm CH. 

X-C- (CH, ) . -C-X 



X-CH, CCH, 

II 
O 



CH* O CH. 



CH-X , 



CH. CH, 

I I 

X-C — c-c-x 

i II t 

CH. 0 CH* 



C H. 



C. H. 

X-CH- (CH, ) o -CH-X 



[Formula 10] 
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X-CHi COi (CH, ) o OCOCH, -X 

CH, CH, 
X-CHCO, (CH. ) o OCOCH- X 



CH, 



CH, 

I 



X-CCOi <CIh ) o ococ-x 
CH, CHi 



naO-2 0t7>fttt. XtitH*. (Ut, «fct*3**) 
CH, 



X-CH, C-CCH, -X 

0 II 

o o 

CHi CH. 
X-C -C-C-C-X , 
CH. O O CH» 



CH, 

X-CHC-CCH-X „ 
D II 
O O 



0 <B , p _x-CH.CO.-C.Hi -OCOCH* -X > 

CH, CH, 
o . n .p -X-CHCO, -C H» -OCOCH-X , 

CH, CH. 
o.q.p -X-CCO, C, H, OCOC-X x 

CH, CH. 
o .p -X-SO, -C. H« -SO, -X , 

est*, xttttfls, stfcttg-?*) 

m^T^ZUst, the meta. complex which uses the 8th group of the period* 

ten uis or 1 1 group element as a central metal is used. As a metal kmd, urwalerrt 
£££ ^^r^cnilTnd divalent iron are especially suitable, it iilustrates c^etely- 
^hT:™ - asTcopper compound - a cuprous chloride and brominetK*, - they are the 
ts\ £Z£ a a cuprous cyanide, a cuprous oxide, the first copperof an aceuc 

^ perchloric acid, etc. When using a cooper compound, in order to ra.se 

^Xnt^Ta 2 tnd 2-bipyridy. and ^derivative. 1. 1<~g£S rf 
■^rta^vauve.aVc added. Moreover, the tris triphenyl phosph« complex RuCI2(PPh3) 3) of 
d^ale^nZ^ chloride i, also suHab.o as a metal kind, and in order to ^ 

. . , . _ e ,„h „. thoria RUKOKI s al minium, are added. Furthermore, the 

if^TS^ fe-c chloride is also suitable as a 

r^^^a^nl?^ are used, a halogen w*. be ideal* introduced *to the 

Moreover ^aporymerization can be performed in room temperature -200 degree C. and .s 50-150 
lM27^X>°*V™r which has an alkeny. radical at the end Cmeta) is obtained by 
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changing into an alkcnvi radical the halogen of the acryt* polymer which has a ludogen at the 
__H obtained by the above-mentioned polymcnzauon. 

^zt^^Z^^c^ compound, wh*h have afceny. radial are made to act 
to^acryfcporymerwt^ru»t^ 

.^chTr^TInTtho method of changing a hebgen rto en afceny. radical « menuoned. A. 
£Tan organcmctalBc compound an organs lithium, organ* sodium. ***** 
L^m^uTorgaroc tin, organic zinc, organ* ^'^JT^^^^Z 
kJT-Z, -nd selection target of a general formula 2 especially, and organ* tm and organ* copper 
arfSs^ ^ that re.cuvity with a cerbonyl group b km. Aa^n organic tin 

^^^h*h rJT-tkcnyl radical, although there b especially no fimrt. the compound 
shown by the general formula 3 is desirable. 
[0023] 

[Formula 11) 
R* R* 

Hj C-C-C-Sn (K* ) , 



(8) 



(R3 R4. and R5 are the same a* the above among a formula.) R6 b the atkyi group, aryl group, or 

3 i, shown. a«y. cornpound tribultf t* 
L^cZo^ u^thXTant RUTOR1 (n-octyO IK ant RUTOR1 ^f^^^J? 
u^S^ou may add in the middle of the potation of ^^^l^TJ^) it 
once it isolates the acrylic polymer which has the end structure of a general formula 20r*^ rt 
mTybl made to react anew, since the alkeny. radical oo^eMorgan* un 

the general formula 3 reacts by the end halogen end radical dev*e of a general formula 2_fr» the 
case of the tatter, a reaction advances only with heating, but » .order to promote ,a 
mo* complex which uses a radical initiator or the 8th group of*o PC-^ble. nrne groups, 
ten groups, or 11 group element as a central metal may be added as a catalyst 
[0W4]A. a radical initiator, there is especially no limit and rt can use various k«ds * things. If rt 
Strata.. G t-butyl peroxide. 2. the 5-dimethy. -2. 5-JI (t-butytpero^) ^xane^ 2.the5- 
otne^yl -2. 5-JI (t-Wpero*^3-bexyne. Dialkyl peroxide lie dicumyl ^"^JT^^ 
pe^xSe. alpha, and alpha -screw (t-butylperoxy) isoprop^ene. Benzoyl ^ro-^p^hloro 
o^oyl peroxide, m-chloro benzoyl peroxide. 2. 4-o^lorobenzoyl P erox«le. d»cy1 perox.d« Bui 
^yipeTxide. Peroxy-acid ester like perbenzc4c-acio^-buty». fauk J I "rbon* * . 
S^Pcroxi dicarbonate [ like fauft JI carbon* acid G 2-^^ V /^d S^rLthvl 
butytpToVy) cyclohexane. 1. and 1-JI (t-butytperoxy) - Peroxy ketal like a 3. 3. and 5-tnmethyi 

^As e Tmeta. ta W^:L copper, a divalent rutheni i divalent^ are especial* 

suitable it illustrates concretely - rf it becomes - as a copper compound - a cuprous 
ohSSe'and promotion - the first copper, a cuprous iodide, a cuprous cyamde. a cuprous 
ot!T*e first copper of an acetic acid, the first COPP- ofperchter* •«* -f. « 3^ 
the present circumstances, in order to raise cataryt* acuvrty. hgands. such as a 2 and 2 
b^yrid^and its derivative. 1. 10-phenanthroline. and its derive, are added. Moreover , tr* 
tSZl Phosphine complex (RuC.2(PPh3) 3) of divalent ruther-um cWonde ,s surUWe a, a 
meta! Wnd. and in order to raise catalytic activrty aK^^cc^c^ds. , « ; thor« RUKOKI 
sial minium, are added. Furthermore, the tris triphenyl phosphite complex (FeCI2CPPh3) 3) of 

divalent ferric chloride is also suitable as a catalyst. 

[0026] The acrylic polymer which is obtained by the above-mentioned approach and which has 
ana^enyTrad*Bl at theend Cmeta) can make this the hardenability constrtuent used as base 

[0027] A hardenability constituent contain, the acrylic porymer and (B) hydrosByl radical content 
compound which have an alkenyl radical at the (A) end (meta). 

SoSS CA) The acrylic polymer which has an aDcenyt radical at the end of a component (meta) 
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may be used independently, or two or more kinds may be m.xed and rt ^ e used . Mwe °^ 
Xugh there bTspecially no limit about the molecular f weight « * " " ^ 

,3 500-50000. The original property of an acrylic (meta) polymer ,« rt tard to ^be 
d!,«vered that molecular weight is 500 or less, and hyperviscosrty or sokibttrty becomes rt low 

i!??<2 use "v2ta kbds of things. Namely, the chain-like polysiloxane expressed wrth genera, 
formulas 4 or 5 [** 12] 

R' H R 

R*,SiO[SiO]a [SlOlb [SiO]cSiR* . 

R T R« R* (4) 
[Formula 13] 

R* H R» 

i ■■ > 

HR'.SiO [SiOU 
R* 



[S i O] b [S i O] c S i R',H 
R" R' (5) 



k is the cyclosiloxane [** 14] expressed with (as for the inside R7 and R8 of a formula 
^= 8 T"lS anJb i*w 2<=b<=100. and c shows [ the alky! group of carbon numbers 1-6 or a 
^enyl grWtvI R9 / the alky, group of carbon number. 1-10 or an arafcy. rad*al. and a ] the 
integer of fX=c<=100). end a general formula 6. 
f f ^ 

B- I (6) 



f -(SQ d -<S»).-(SIO).-| 



(h is the «wne as the above the inside R7. R8, and R9 of a ^^"^^ * . _ h 
2<i<=10 and f - the integer of 0<=f<=8 - being shown - 3 <=<Ke*f<=10 [ and ] - rt ., rt 

S?3fl Even if it uses these independently and they mix and usetwo or ^ c ^f^^^ 
^ed about The chain-like siloxane which ha. a phenyl group from a v,ewpo«nt of ™*«*»** 
wtth an acrylic polymer (meta) and which i, shown by general formulas 7 and 8 and the 
^^o^ shoTby general formula. 9 and 10 are desirable also m these s.loxanes. 

[0031] 
[Formula 15] 



C. Hi 



(CH,).SiO[SiOJa [SiOlhSi (CH.), 
CH, C, H. (7) 



[Formula 18] 



CH, 
I 



(CH, ) 1 S i O [S 1 0] g TS i O] b S I (CH, > » 



CHj CHC. H. 



(8) 



(Among a formula, in hydrogen or a methyl group and g. 2<=g<=100 and h show the integer of 
fX=h<=100. and C6H5 show [ R1 ] a phenyl group) 
[Formula 17] 
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C 



(SJO),— (SJO)j- 
CH, C.H. 



r-OO),— (ao),- 

CH, CH^HC^, | 
R 1 



(R1 i, the same as the above among a formula J The integer whose i is 2<=K=1 0 and whose j is 
(K=j<=8 and 3 <=i+j<=10. and C6H5 are a phenyl group. 

£)As 8 curing agent which has at least two or more hydrosily. radicals ofa compc^entthe 
compound which is made to carry out the addition reaction of the hydrosjM raAcal content 
Z^d shown in formulas 4-10 to the low mo.ecu.ar wetg^pound ^^ ^s 
a3yH radicals in a molecule also after a reaction as some hydro,.lyl rad,cals remam. and .s 
ob^ed can also be used further. As a compound which has two or -ore alkenyl radrcats. 
vari^ Mnds of things can be used into a molecule. If it illustrates, carbonate system 
compounds, such as ester system compounds, such a, ether system ^c^ds. ^ « ~ 
diaryt bisphenol A. and hydrocarbon system compound [. such as 1 • 4-pent jf e ^' 
r^Ucienc 1. 7-OKUTA diene. 1. 8-nonadiene 1. and 9-deca d,ene. ]. O. and I O 3. 3 -d,aryl 
bisphenol A dialM phthalate. dialryi isophthalate. triaM trimeHHate. and tetre-allyl compound 
pyromellitate. and diethylene-glycol dieryl carbonate, wffl be rnentoned. p(mn . 

SSS This compound can be obtained by dropping slowly the aOu^ny, racial c^nt ^ound 
Lnuoned to the bottom of existence of a hydrosiK^catjlyst and a top to c ^^^ 1 
radical content compound of the excessive amount shown «n formulas 4-ia In consKleret*n of 
uTcornp^Sy to W>lymer of the (A) component the following are still more des^ble 
l^ng^ch^o^ounds^n the acquisition ease of a raw material, and the ease of carrying out of 
removal of the siloxane used superfluously. 
[0033] 

[Formula 18] 
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f (OS0 a -O CK, 0-(SW).-j 



H V CM, 



V* 9 



1 




r (OSD.-0 CH, 0-(SO).-| 



^ . po*mer CA) 

that the mok. ratio of an atkenyl radical and a hydros 'yi ™ a,c " , f [ if a 

fi8M of Ka^y. -^^«^/^ d ^ ^oe^ harden* ^ sm.0 
mole ratio becomes five or more ^ ° hs ™J™° , thfln 0 _2 since a KydrosiM radical 
reinforcement with rtcluneM f? remains in b^gTa^ntities. a crack and a 
( activity / in a hardened metenal / ^^^Zl^^or,J^Z, be obtained, 
void occur, it will be urwfor^ and • ^^^^ 8gent ( B ) advance* by mixing and 

Although the harden^ "^^.v^c^^ adocTS order to advance a reaction more 
beating two components, a 1 ^oa^ Mb** ^e ^ peroxide and an «o 

guickh/. As such a hydrc«,Mat,on catalyst. ^ is especial>y ^ lim rt as a radical 

compound, and a tr.nart.cn ^^^7"^°™^^, Moreover, as a transition metal 
^^otTer^^-^ mTde°sSptr^a» a plating simple substance, an 
catalyst a ■•»•■ """^ J* . olatinum .olid-stato. chloroolaWic aciA 

more mols. , • _ art hardenabilitv is obtained without 

[0034] -n- ^^^^ C ^^.Z^^ ^ — -* 



. , . , .^-a. u -nod to harden { 0 degree C - 200 degrees C ) at 

!£~™J!IJlH the cenenrta application of the hardened metenal obt».»rf from tr«s 

!^T^l«to»rf^^ilb7r^&w materiel adtaafees. adhesion "«e~l. eleauc 

^* \_!" washed fihrate once by brine twice. The organic layer was dried by 

1.7 pieces. 
[0036] 

[Formula 19] * 
/^CH-^CH 4 -<>CH,4CH i -CHh r ^ 

COjCH, " C0,D4S 
To the proof-pressure glass reactor of example 2 ^ 0 %^^^^^- tne 

stirred for 2 hours, and the "J^^" a S^ZZT** refined polymer was 

by (Polystyrene c ^^^T^ w ^7^^over. thTalkenvt radical introduced into 

6300. and molecular weight distribution were iwoosovor. 7 

per oligomer 1 molecule is 1R From NMR enatys,.. they were 2.17 p.eces. 

[0037] 

[Formula 20] 
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/^CH-CH 2 ^CH 2 HQ^CH t ^CH 2 -CHh-^ 

zerovalent planum, ^T^^m^cm wWch as for the amount of the multiple-valued 
solution) was often mixed. The amount from ^ ' 071 / ^ and hydrosilyl radical of a 
hydrogen si.icon compound usedthe ,. 

hydrogen siheon *™^™™J£*%,^ ntio to the alkenyl radical of a polymer, 
catalyst used were made unto 10 i3Ec J*.**^?" a-, was performed on the 130-degree C hot 
rrtnisl Th.i« it was 25 minutes, when the hardening tnai was P«"w»«w « 

and carried out to ahuttermg. and the ^™ln*tor2t hours and the gel molar fraction was 
when the hardened material was immersed m toluene for Z4 hours ano ^ 
measured from a weight change [ before and after j. 

in the hardening property. 



(Translation done.] 
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